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Abstract 
The purpose of this study was to determine whether hand-grip strength (HGS) can 
be a significant discrimination factor of mobility limitation (ML) among older adults. Cross-
sectional analysis was conducted on data from 939 community-dwel1ing older adults， aged 65 
96 years (74.4土 6.4yr， 266 men， 673 women). ML was defined as self-reported difficulty in 
walking 400 m， climbing 10 steps， and rising from a chair. Trained testers assessed standardized 
measurements of HGS and lower extremity performance score (LEPS) calculated by four tests 
(i.e.， tandem stance， 5-chair sit-to-stand， alternate step， and timed up & go). Receiver operating 
characteristic (ROC) analysis was conducted to identify discrimination power of HGS and LEPS 
for ML. The areas under the ROC curves (AUCs) of HGS and LEPS for ML were 0.82 and 0.87 
in men; 0.70 and 0.85 in women， respectively. No significant di百erencewas detected between the 
AUCs of HGS and LEPS (P = 0.12) in men， whereas in women， the AUC was significantly lower 
in HGS than LEPS (p < 0.001). The optimal HGS cut-off values for ML were 31.0 kg (sensitivity 
75%， specificity 81 %) for men and 19.6 kg (sensitivity 73%， specificity 57%) for women. In men， 
the HGS test could be as useful as LEPS for identifying ML. In women， discrimination power 
for ML by HGS alone was considered acceptable; however， a combination of HGS and lower 
extremity performance tests could be more useful for monitoring the hierarchical levels of 
physical frailty 
(Jpn. ]. Phys. Fitness Sports Med.， 60 (3) : 259~268 (2011)) 
















Graduate SchooJ of Comprehensive Human Sciences， University of Tsukuba 
]-]-] Tennoudai Tsukuba， Ibar.法i]apan 
The Japan Society for the Promotion of Science 
8 Ichiban-cho， Chiyoda-ku， Tokyo， ]apan 
Tokyo MetropoJitan Geriatric HospitaJ and Institute of GerontoJogy 

















た，虚弱15)や健康関連qualityof life16)， activities 









76%)， 21kg (感度:67%，特異度:73%) というカッ
トオフ値が示されている. しかし Sallinen et al， 19) 

































































room Scale HD-316， TANITA社製)を用いてO.1kg
単位で体重を測定した また，体重 (kg)を身長 (m)
の2乗で除すことにより BMIを算出した
自己報告による身体機能の評価として， Medical 






























score: LEPS) として用いた. LEPSは，以下の式に
よって算出した11)
LEPS = 0.031 xタンデトムノてランス-0.106 x 5 1m




































































は， receiver operating characteristic (ROC) 曲線
を描くことによって得られるROC曲線下面積 (area
under the ROC curve: AUC) とその95%信頼i玄関
(95% confidence interval : 95% CI)を用いた且握
力と LEPSの識別力を比較するため，両者のAUC
をDeLong1t~24) によってよヒ車交した. 主主力と LEPSに
おける MLの最適なカットオフ値は， ROC曲線上
で最も左上(1 -特異度=0 感度=1 )に近いポ
イントとし(1 -感度)2十(1 -特異度)2が最小





無(有 1，無:0) を従属変数 カットオフ値に
対する測定値の高低(カットオフ値未満 1，カッ
トオフ値以上:0) を独立変数としたロジステイツ



















Fig 1には， MLの有無に対する握力と LEPSの
ROC曲線を男女別に示した.男性では，握力と
LEPSのAUCはそれぞれ0.82(95% CI: 0.76-0.88)， 
0.87 (95% C1: 0.81-0.93) であり 両者に有意差は
みられなかった (pニ 0.12，差の95%CI: -0.11-
0.01) .女性では，握力とLEPSのAUCはそれぞれ0.70
(95% C1: 0.66-0.74)， 0.85 (95% CI: 0.82-0.88)であ
り，握力のAUCがLEPSのAUCよりも有意に低値
を示した (p< 0.001 差の95%CI: -0.19--0.11) 













Table 1. Characteristics of the study population， mean :! SD or n (%) 
+ Tandem stance， s 
Men Women 
Overall Non-ML ML Overall Non-ML ML 
(n = 266) (n = 199) (n = 67) (n = 673) (n = 368) (n = 305) 
73.7土 6.4 72.2土 5.4 78.1 土 6.9* 74.8土 6.5 72.4土 5.4 77.6土 6.6本
160.4土 6.7 161.4土 6.4 157.4 :l 6.6 * 146.7土 6.2 148.5土 5.2 144.6土 6.6本
60.9土 9‘1 61.7土 8.5 58.6土 10.7* 50.9土 8.1 51.0土 7.7 50.8土 8.6* 
23.6土 3.1 23.6土 2.9 23.6土 3.7 23.7土 3.5 23.1 土 3.1 24.3土 3.8
1.0土 0.9 0.9土 0.9 1.4土 0.9. 1.3土1.1 1.0土1.0 1.6土l.l * 
0.6土Oフ 0.5土 0.7 0.9土 0.8本 0.8土 0.8 0.6土 0.8 1.0土 0.8* 
85.0土 17.4 90.9土 10.8 66.1 土 20.7* 73.7土 23.0 86.9土 12.8 57.5土 22.4ネ
32.2土 7.5 34.4土 5.9 25‘6土 7.7本 20.5土 4.7 22.1 土4.1 18.7土4.8本
0.11 土1.03 0.45土 0.47 -0.93土1.49キ ー0.17土1.04 0.32土 0.53 崎0.81 土1.18本






No. of diseases 
Joint pain， sum 
Physical function scale， point (SF-36，ふ100)
Hand飾gripstrength， kg 
LEPS， point 
-5-chair sit-to-stand， s 7.9土 3‘6 7.0土1.5 10.7土 5.8キ 8.6土 3.6 7.0土1.9 10.6土4.3* 
Altemate step， s 4.7土 1.8 4.2 :l 0.9 6.4土 2.6* 5.1 土1.7 4.4土 0.8 6.1 土 2.1* 
-Timed up & go， s 7.0土 3.5 5.9土1.2 10.3土 5.6本 8.2土 4.5 6.4土J.7 10.4土 5.7キ
Number of participants who needed any assistance 
Hand-grip strength， n (%) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 
LEPS， n (%) 20 (7.5) 4 (2.0) 16 (23.9)キ 69 (10.3) 7 (1.9) 62 (20.3)本
十Tandemstance， n (%) 4 (1.5) 1 (0.5) 3 (4.5) 21 (3.1) 1 (0.3) 20 (6.6)キ
-5-chair sit-to-stand， n (%) 6 (2.3) 1 (0.5) 5 (7.5) * 25 (3.7) 1 (0.3) 24 (7.9)車
-Altemate step， n (%) 13 (4.9) 。(0) 13 (19.7)本 47 (7.0) 5 (1.4) 42(13.8)キ
-Timed up & go， n (%) 5 (1.9) 0(0) 5 (7.5)本 20 (3.0) 1 (0.3) 19 (6.2) * 
Notes: SD = standard deviation; ML = mobility limitation; BMI = body mass index 
LEPS = lower extremity performance score: 0.031 x tandem stance -0.106 x 5-chair sit-to-stand -0.192 X alternate step 
-0.096 x timed up & go + 1.672 
No. of diseases: the sum of hypertension， diabetes mellitus， kidney disease， heart disease， breathing difficulties， 
osteoporosis， dyslipidemia， arthritis， resulting in a score from 0 to 8 
J oint pain: the sum of shoulder pain， low bac pain， knee pain， resulting in a score from 0 to 3 
+: Higher values signify better performance，一:Lower values signify better performance 
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Fig 1. Receiver operating characteristic (ROC) curves plot for identifying mobility limitation (ML) according to 
hand-grip strength and lower extremity performance score (LEPS) 
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Table 2. Optimal cut-off values of hand-grip strength and LEPS to distinguish ML 
Cut-offvalue 
Men 
Hand田gnpsむengthラkg 31.0 75 81 
LEPSラpoint 0.20 81 84 
Women 
Hand-grip strengthラkg 19.6 73 57 
-0.01 81 77 
Notes: LEPS = lower extremity performance score; ML = mobility limitation 
Table 3. Odds raito and 95% confidence interval at cut-off value for hand-grip 
strength and LEPS for ML 
OR at cut-off value 
Age adjusted OR 
at cut-off value 
Men 
Hand-grip strength 12.4 (6.2由24.6) 8.1 (3.9由 16.7)
LEPS 18.2 (9.0-36.7) 12.9 (6.2-26.8) 
Women 
Hand-grip strength 3.6 (2.6-5.0) 2.3 (1.6-3.3) 
LEPS 10.1 (7.0-14.4) 6.7 



















は.Sallinen et al. 19)の他に l編のみ報告されている
























Lynch et al. 28)によると，力1]齢に伴って下肢筋力は































肢パフォーマンス (upperextremity performance: 
UEP) テストやLEPテストの併用から総合的に評
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